W o r l d o f R e p r o d u c t i v e B i o l o g y Chaperone Keeps the Silence
Charlotte Schubert, Ph.D., Science Writer A new study shows how retrotransposons are kept silent in the early mouse embryo as it undergoes massive DNA methylation [1] . It seems that deposition of a DNA-silencing histone keeps these elements in check.
During the early cleavage divisions after fertilization, DNA is massively demethylated-leaving the genome vulnerable to retrotransposons, which are normally kept silent by DNA methylation.
The oocyte and very early embryo are also enriched in a histone variant called H3.3 that is in general associated with open chromatin and gene activity. During early embryogenesis, another histone variant, H3.1, can take the place of H3.3. H3.1 is associated with DNA silencing and is first detectable at the morula stage. H3.1 is known to be incorporated onto DNA by CAF-1 (chromatin assembly factor 1), a histone chaperone. Yuki Hatanaka et al. took a close look at the role of CAF-1 and H3.1 in retrotransposon silencing.
The researchers performed CAF-1 knockdown experiments with siRNA, and observed upregulation of retrotransposons at the morula stage. More than 95 percent of embryos also arrested, consistent with previous studies. This arrest seemed to be caused in part by de-repression of retrotransposons, as treatment with reverse transcriptase inhibitors allowed a higher proportion of embryos to survive. ChiP analysis suggests that CAF-1 mediated the replacement of H3.3 at retrotransposon regions with H3.1, a process associated with the deposition of repressive histone marks. Future studies should help uncover whether other genes are silenced by H3.1 during the early cleavage divisions, and provide insight into early developmental processes.
Meanwhile, a second study also took a close look at H3.3 dynamics in oocyte development, and showed that H3.3 is deposited continuously in this non-replicating cell [2] . Without this continuous deposition, chromatin structure was altered, DNA damage accumulated, and fertility was severely impaired.
